Effect of acute treadmill exercise on cisplatin-induced muscle atrophy in the mouse.
Cisplatin, a platinum-based anti-cancer drug, is one of the most effective broad-spectrum anti-cancer agents used against various cancers. It has been recently suggested that low skeletal muscle mass is predictive of mortality in patients with cancer. Although several molecules produced by the actual tumor itself contribute to skeletal muscle impairment, we recently suggested that the administration of cisplatin could increase levels of muscle RING finger-1 (MuRF1) and atrogin-1, possibly leading to muscle atrophy in the mouse. Exercise is an important factor that induces muscle protein synthesis and muscle hypertrophy by enhancing the positive effects of the Akt/mTOR/p70S6 kinase pathway. In the present study, we therefore investigated the effect of treadmill exercise on cisplatin-induced muscle atrophy. C57BL/6J mice were treated with cisplatin (3 mg/kg, i.p.) or saline for four consecutive days. On day 4, the quadriceps and gastrocnemius muscles were isolated from the mice. The animals in the treadmill exercise groups were forced to run on a motorized treadmill for 20 min once a day for 9 days. In addition to muscle mass, the decrease in myofiber diameter associated with cisplatin administration was significantly restored by treadmill exercise. This exercise also significantly attenuated cisplatin-induced upregulation of MuRF1 and atrogin-1 in quadriceps and gastrocnemius muscle. The decreased Akt, p70S6 kinase, and Foxo3a phosphorylation observed with cisplatin treatment was significantly recovered by treadmill exercise in both the muscles. In the present study, myostatin (Mstn) gene expression, upregulated by cisplatin administration, was also attenuated by treadmill exercise. These findings suggest that treadmill exercise could attenuate cisplatin-induced muscle atrophy, at least partially, and could improve prognosis.